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Abstract of JP8311655 

PURPOSE: To produce a conductive electroless plating powder capable of compounding integrally 
with a matrix material in excellent dispersibility and capable of imparting always a highly conductive 
property. CONSTITUTION: In the conductive electroless plating powder, a resin powder having such a 
particle property that it is substantially a spherical powder, whose average grain diameter is within a 
range of 1-30&mu m, in which a particle volume ratio in the range of the average grain diameter of ± 
20% is >=70% and the particle volume ratio in a fine powder side in the particles deviated from the 
average grain diameter of ± 20% is <=10% is used as a base material, and a metal coating is formed 
on the surface of the base material by an electroless plating method. A benzoguanamine based resin 
or a styrene based resin is used preferably as the base material, and the plating layer is preferably a 
coated film of Ni or Ni-Au. 
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(54) CONDUCTIVE ELECTROLESS PLATING POWDER 

(57)Abstract: 

PURPOSE: To produce a conductive electroless plating powder capable of compounding 
integrally with a matrix material in excellent dispersibility and capable of imparting always a 
highly conductive property. 

CONSTITUTION: In the conductive electroless plating powder, a resin powder having such a 
particle property that it is substantially a spherical powder, whose average grain diameter is 
within a range of 1-30^m, in which a particle volume ratio in the range of the average grain 
diameter of ±20% is >70% and the particle volume ratio in a fine powder side in the particles 
deviated from the average grain diameter of ±20% is <10% is used as a base material, and a 
metal coating is formed on the surface of the base material by an electroless plating method. A 
benzoguanamine based resin or a styrene based resin is used preferably as the base material, 
and the plating layer is preferably a coated film of Ni or Ni-Au. 
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CLAIMS 



[Claim's)] 

[Claim I] It is a spherical particle substantially and mean particle diameter is 1-30 micrometers. 
Conductive nonelectro lytic plating powder which uses as a base material the resin powder with 
which the grain partial-volume ratio by the side of detailed is equipped with the shape of 10% or 
less of corpuscular character among those for the grain which it is in the range, and the grain 
partial-volume ratio of **20% range of mean particle diameter occupied 70% or more, and 
separated from **20N range of mean particle diameter, and is characterized by coming to form a 
metal coat in this base material front face by the nonetectrotytic plating method. 
[Claim 2] Conductive nonetectrotytic plating Fine particles according to claim 1 whose resin used 
as a base material is benzoguanamine system resin. 

[Claim 3] Conductive nonelectrolytic plating fine particles according to claim 1 whose resin used 
as a base material is styrene resin. 

[Claim 4] Conductive nonelectrolytic plating fine particles according to claim 1. 2, or 3 whose 
metal coat is a nickel coat of 1O-2O0nm of thickness. 

[Claim 5] Conductive nonelectrolytic plating fine particles according to claim 1. 2. or 3 whose 
metal coat is a nickel- Au double layer coat of 10-300nm of thickness. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the invention] 
[0001] 

[Industrial Application) This invention, relates to the nonelectrotytic plating fine particles which 
can give the dispersibility and high conductivity ability which were excellent when it blended with 
various kinds of matrix materials, especially the suitable conductive ncnelectrorytic plating fine 
particles for the object which compound-uas to plastic material and carries out electrical 
installation of the minute part of electronic equipment to rt. 
[0002] 

[Description of the Prior Art] The plastic material which gave conductivity is widely used as 
members, such as electrostatic prevention of electronic equipment and its component, electric- 
wave absorption, or electromagnetic wave shielding It is also well-known for a means to form a 
conductive fines -life e filler into distributed compound for a matrix resin component to be made 
into main techniques from the former as an approach of giving conductivity to plastic material, 
and to make nonelectrorytic plating fine particles into a conductive filler (JP.59- 182961 A a 
JP.60-181294A official report. JP.I-242782.A official report, etc J. Moreover, the conductive 
bulking agent (JP.6O-12603A» which performed metal plating by using as a base material the 
conductive bulking agent (JP.57-49632.A) and styrene resin which used benzoguanamine system 
resin for the base material, and performed metal plating is proposed. 
[0003] Howover. base material particles condensauon-ize the conductive plating powder 
obtained by the conventional technique in a nonelectrorytic plating process, and it has the 
difficulty that condensation becomes it is large and firm and spoils dispersibility as tho thickness 
of a metal plating layer increases. Since the cfispersibflity of conductive powder has big effect on 
the conductive ability at the time of mixing to plastic material, if it is in plating powder, unless 
the retreat phenomenon of this dispersMity is canceled, it cannot expect reproducible high 
conductivity ability. 
[0004] 

[ProblemU) to be Solved by the Invention] Although the plastic material which received with the 
electrical conducting material for carrying out electrical installation of the minute part of 
electronic equipment such os connection with the electrode of a liquid crystal display panel and 
the circuit board of the LSI chip for actuation and other connection between the electrode 
terminals of a minute pitch, recently, and gave conductivity is used, conductive ability especially 
with good altitude and repeatability is demanded of these application objects, and it waits for 
development of the conductive filler by which dispersibility has been improved more. 
[0005] Since it is effective to adjust a size range in order to raise the dspersiWity of conductive 
nonelectrorytic plating fine particles, preparing in the shape of [ fixed ] corpuscular character by 
sieving or grinding processing is also performed. However, even if it performs classification 
processing of high degree of accuracy, it is difficult to remove thoroughly the floe generated in 
the manufacture process, and the metal coat of the grain child front face which performs 
grinding processing breaks, and it causes lowering of conductive ability. Therefore, in order to 
obtain the nonelectrorytic plating fine particles which demonstrate the outstanding conductive 
ability, it is necessary to examine the shape of corpuscular character of the resin powder used 



as a plating base material, and to secure good dispersibility and adhesion. 
[0006] this invention persons are substantially spherical as a base material as a result of 
advancing examination on many sides about the shape of corpuscular character of the resin 
powder which serves as a plating base material from this viewpoint. If resin equipped with the 
shape of corpuscular character of the specific range is chosen and metaEc coating is performed 
to this front face by the nonelectrorytic plating method, in forming the plating coat which was 
extremely excellent in adhesion, the data that the d5spersa>ffity over an object matrix component 
was improved effectively, and conductive advanced abiKty was always given were solved. 
[0007] The place which this invention was developed based on the above-mentioned knowledge, 
and is made into the object is to offer the Wgh-definrtion conductive nonelectrorytic plating 
powder which can give the dispersibility and high conductivity ability which were always excellent 



[0008] 

[Means for Solving the Problem] The conductive nonelectrorytic plating fine particles by this 
invention for attaining the above-mentioned object It is a spherical particle substantially and 
mean particle diameter is 1-30 micrometers. It is in the range. The resin powder with which the 
grain part ratio by the side of detailed is equipped with the shape of 10% or less of corpuscular 
character among those for the grain which the grain part ratio of **20% range of mean particle 
diameter occupied 70% or more, and separated from **20% range of mean particle diameter is 
used as a base material K is characterized by coming to form a metal coat in this base material 
front face by the nonelectrorytic plating method on a configuration. 

[0009] In this invention, there is no constraint according to rank in the class of resin used as a 
nonelectrorytic plating base material. As usable resin, for example Polyethylene, a polyvinyl 
chloride. Potvolefines, such as polypropylene, polystyrene, and a polyisobutytene. Olefin 
copolymers, such as a styrene-acrytenitrile copolymer and an acrvlonxtrae-butadiene-styrene 
terporymer. Acryfic-acid derivatives, such as polyacrytate. polymethylmethacrylate, and 
polyacrylamide, Polyvinyl compounds, such as polyvinyl acetate and polyvinyl alcohol poryacetal 
Ether polymers, such as a polyethylene glycol, a polypropylene glycol, and an epoxy resin, 
Benzoguanamine, a urea, thiourea, a melamine. acetoguanamine. The amino resin which consists 
of amino compounds, such as a cyanogen amide and an aniline, and aldehydes Ike formaldehyde, 
a paraformaldehyde, an acetaldehyde, and gryoxal. poryurethane. polyester, a fluorine-containing 
resin, nttril system resin, etc. can be mentioned. However, in these, the styrene resin 
represented by benzoguanamine system resin, such as for example, benzoguanamine 
formaldehyde resins or benzoguanamine melamme-formaldehyde resin, or polystyrene resin is 
used suitably. 

[0010] Among these, benzoguanamine system resin can be manufactured by the approach 
currently indicated by JP.46-9420B. JP.S2-27679.B, JP.52-16594A or JP.52-51493A 
Specifically add in formalin the mixture which consists of benzoguanamine or benzoguanamine. 
and a melamine. and pH is adjusted to 5-10. Make it react until a resultant carries out 
hydrophobing at the temperature of 50-100 degrees C. and a protective colloid solution suitable 
after reaction termination is made to emulsify by the quantitative ratio of 1 - 30 weight section 
to the resultant 100 weight section in addition to the bottom of churning. Subsequently, it can 
obtan as a spherical particle minutely and substantially under existence of a polymerization 
catalyst by the approach of carrying out polymerization hardening in the state of emutsification 
at the temperature of 50-100 degrees C. 

[001 1] On the other hand, although styrene resin is a polymer which makes styrene a subject, 
you may be the cross linked polymer by copofymerization of styrene and a smaO amount of 
por/functional monomer. As styrene and a copolymerizable monomer, acrylic ester, methacryiic 
ester, unsaturated carboxylic acid, acryionitrile. PUTAJIEN. etc. are mentioned The 
pcJyfunctional monomer which c ©polymerizes and forms the cross linked polymer is JI or Tori 
(meta) acrylic ester of for example. JIBIN1 benzene and poryhydric alcohol etc. Spherical styrene 
resin powder can be obtained minutely and substantially by agitating under heating the mixed 
liquor which added these monomers, the radical polymerization initiator, and the suspension 
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[0012] As for the above-mentioned resin base material, spherical powder is substantially used as 
particle shape. H means including the configuration near a globular form like an ellipse form 
besides a perfect globular form substantially, as it is spherical and the powder which presents 
the spherical gestah which is in the range of 0.5-1.0 as a degree of sphericity of WADERU 
preferably is applicable. The degree of sphericity of WADERU shows that it is a particle near a 
real ball object so that it is the characteristic measured by (equal to projected area of particle 
diameter-of-circle)/(the minimum diameter of circle circumscribed to the projection image of a 
particle) and this characteristic approximates the degree of sphericity of a particle to 1.0. Less 
than by 0.5. this degree of sphericity presents a protruding piece with a sharp powder 
configuration en many cases, and becomes the cause of spoiling the adhesion of a plating coat or 
making dispersibiBty declining. 

[001 3} As the shape of corpuscular character of a resin base material, mean particle diameter is 
1-30 micrometers. The selection activity of 10% or less of the thing is carried out for the grain 
partial-volume ratio by the side of detailed among those for the grain which it is in the range, and 
the grain partial-volume ratio of **20% range of mean particle diameter occupied 70% or more, 
and separated from **20% range of mean particle diameter. 

[0014] It is 1-30 micrometers about mean particle diameter. For the reason limited to the range, 
mean particle diameter is 1 micrometer. It is substantially difficult and it b 30 micrometers to 
obtain the super-very fine particle of the following It is because specific surface area falls and 
conductive abiEty is made to decline, when it exceeds, the range of more desirable mean particle 
diameter — 5-10 micrometers it is . Whenever [ grain / with which the grain partial-volume ratio 
in *»20% of particle diameter range is less than 70% to this mean particle diameter ]. distribution 
broadcloth-izes and spoils uniform dispersibility. Moreover, if the grain partial-volume ratio by 
the side of detailed exceeds 10% among those for the grain which separated from **20% range of 
mean particle diameter, a very fine particle will increase, and it wffl become easy to produce 
condensation in a nonelectrorytic plating process, and will become the factor which reduces 
adhesion and dspcrsfoility about a plating layer as a result The grain partial-volume ratio by the 
side of detaBed of more desirable particle size distribution is 1% or less among those for the grain 
in which the grain partial-woajrne ratio of **20% range of mean particle diameter b 90% or more, 
and separated from **20% range of mean particle diameter. 

[0015] The metal coat by the electrotess deposition method b formed in a front face at a resin 
base material equipped with the shape of above corpuscular character. The conductive metal 
which the metal to cover can nortdectrolytic plating operate, for example. Au, Ag, Co. Cu. nickel 
PdL Pt Sn, etc may be appficable. and these metals may be aloys and may be two or more 
sorts of double layer coats. However, for the object of this Mention, it is desirable that a metal 
coat b nickel coat or a nickel-Au double layer coat In being able to stick firmry with a base 
material resai particle and being abte to form the good rweiectrorytic purling layer of pee&ng 
resistance, nickel coat has the profitableness which functions effectively as an aitertayer who 
secures firm affinity with the upper plating coat layer, when carry** out the double stratification 
of the Au to the top face. Moreover, if it is made a nickel- Au double layer coat compared with 
an ^dependent coat conductive attfty can be rabed further. With a monolayer coat although 
the range of the thickness with the desirable noneiectrofytic pasting layer to form b 10-300hm 
with lO200nm and a double layer coat it b not restricted to this. 

[0016] The conductive ncnelectrorytic plating fine particles conc er ni ng thb invention use as a 
base material the resin powder substantiaay equipped with the spherical shape of specific 
corpuscular character. Catafyst-ized down Stream processing which thb b returned [ down 
stream processing ] and makes a base material side support paladkan after making the front 
face of thb base material catch paAacfium ion. A cornptexing agent can be added to the aquosity 
dbrry of the base material which performed cataryst-ized processing, it can fufy be distributed, 
and it can manufacture by giving the nonelectrorytic plating process which, subsequently to at 
least 2 iquid. carries out judgment addition of the metal nonelectrorytic plating bqud. and forms 
a metal coat Moreover, in order to form a double layer coat other metal ncnelectrotytic plating 
b performed for the base material which formed the metal coat at the aforementioned process, 
and the approach of carrying out the coat of other metal coats to the top face of an initial metal 



plating layer is taken. 

[0017] The concrete means of a nonclcctr or/tic plating method is performed as follows. First, 
refining processing which gives catalyst prehension ability to the front face of the base material 
resin particle used as a base material is performed. Catalyst prehension ability b a function in 
which a base material front face can catch palladium ion as a chelate or a salt in catafyst-ized 
down stream processing and refining-tzation can be performed using the epoxy system resin 
hardened with an approach an arnino-group permutation organosilane system coupling agent 
and an amine system curing agent given in JP.61 -64882A 

[0018] Catafyst-ized down stream processing b performed by the approach of carrying out 
reduction processing of the palladium ion which the thin aqueous acids of a palladium chloride 
were made fully tfistributing the base material which gave catalyst prehension ability by refining- 
ization, was made catching palladium ion on a front face, and was subsequently made catching 
and making the front face of a base material particle supporting palladium. Under the present 
circumstances, the concentration of a palladium-chloride water solution b 0.05 - 1 g/l. It 
considers as the range and sodium rrypophosphite. hydroxyujtion boron sodium, a hydrogenation 
boron potassium, dimethytamino borane, a hydrazine, or formalin b used for a reducing agent 
The addition of a reducing agent is [ as opposed to / in general / a water solution ] 0.01 - 10 g/l 
g/l. although it changes with particle size of a base material The range b suitable. 
[0019] the base material particle to which the nonelectrorytic plating process performed 
cetalyst-ized processing as the 1st step — water — enough — homogeneity — distributing — 
distributed concentration — 2 - 500 g/l — desirable — 5 - 300 g/l An aquosity slurry b 
prepared. It can usually carry out to distributed actuation using churning, high-speed churning, a 
colloid mill, or shearing distribution equipment Bus a homogenizer. Subsequently, a completing 
agent is added to an aquosity slurry and it b futfy distributed. As a complering agent at least 
one sort of the compound which has a completing operation to metal ions, such as amine acids, 
such as amino acid, such as carboxylic acids (salt), such as a citric acid, hydro xyacetic acid, a 
tartaric acid, a mafic acid, a lactic acid, a gluconic acid or its alkafi-metaJ salt and ammonium 
salt and a glycine, ethytaiediarnine, and afcytamine. other emrnonium. EDTA and a 
pyrooho spheric acid (ssfO. b used, for example, although a complering agent b usually added in 
the state of a water solution — the concentration — 1 - 100 g/l — desirable — 5 - 50 g/l It b 
set as the range. The range of pH of the desirable aquosity slurry Vi thb phase b 4-14. 
(0020) Thus, a rwnetectiofyuc plating reaction b performed to the prepared aquosity sfcary by 
using each water solution of a metal salt sodium hypephosphita. and a sodium hydroride as at 
least 2 Squid, and carrying out judgment addition respectively incSvidualry and simtataneous as 
nendectrorytic ptating liquid. Although a plating reaction ww start promptly if nonelectrorytic 
porting iquid b added to an aquosity slurry, the metal coat formed by adjusting the addition b 
a to desired thickness. After add i ti o n termination of nonelectrorytic plating iquid, 

a for a whSe, ssnce generatatg of hydrogen gas b no longer acc ep ted 
thoroughly, churning b continued and a reaction b co m pl et ed 

[0021] Although • metal coat b dense and b formed as a continuous thin fern of the above- 
mentioned process, the double layer coat which b further exceBent *i conductive abXty can be 
formed by performing other metal ptating processings to the front face further, for example, 
warming which adjusted pH to a compterirtg agent ake EDTA-4Na and ci tri c - aci d- 2Ha. and the 
gold cyanide potassium to the weak ackfic field in the sodaa ir-hydi oxide water sebtion in 
formation of Au coat — « nonelectrotytic ptating fiquid It b per f ormed by tho actuatio n which 
adds separately the mixed water solution of a gold cyanide potassium. EDTA-4Na, and citric- 
acid- 2Na. and the mixed water solution of a hydro g cr ta tion boron potassaxn and a sodium 
rrydroride. and carries out a plating reaction, after adding agitating said ptating powder and 

i dbtributed su sp en si on. Hereafter, it cotects as a product by carrying out after 



treatment with a conventional method svn2arty. 
[0022] Thus, the conductive nonelectrorytic plating fine particles to which metaSc coating was 
performed by the norielectrolytic plating method have a precise coat metal layer, and since it b 
formed as a thin fikn of a continuity, the shape of the corpuscular character does not bring a 
difference substantiaay to particle size distribution etc with extent to which particle size 
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becomes large slightly compared with a base material rosin particle. 
[0023] 

[Function] This invention as resin powder used as the base material which carries out 
rionelectrotytic plating of the conductive metal The shape of particle presents the shape of a bad 
substantially, and mean particle diameter is 1-30 micrometers, it is in the range. The main 
descriptions are that it carried out the selection activity of what the grain partiaHvokane ratio 
by the side of detailed equips with the shape of 10% or less of corpuscular character among 
those for the grain which the grain partial-volume ratio of **20% range of mean particle diameter 
occupied 70% or more, and separated from **20% range of mean particle diameter. 
[0024] Among these, substantially, the spherical shape of particle has tho outstanding fluidity, 
and while preventing the phenomenon which each particles of both condensetion-Ue. in order to 
form a uniform plating layer, it functions effectively. Mean particle diameter of 1-30 micrometers 
The range contributes in order to raise conductive ability, when a matrix is made to carry out 
distributed compound of the nonelectrorytic plating fine particles as a very fine particle with a big 
specific surface area. The amount of [ to which 1 0% or less of definition has sharp particle size 
distribution, and the grain partiar-voluroo ratio by the side of detailed promotes condensation- 
ization among those for the grain which the grain partiaHvoKime ratio of **20% range of mean 
particle diameter occupied 70% or more, and separated from **20% range of mean particle 
diameter ] detailed grain has the shape of little corpuscular character relatively, and the 
operation which improves the dispersibility of plating fine particles remarkably is performed at 
the same time it raises the adhesion of a nonelectrolytic plating metal. Such an operation 
becomes possible [ offering the nonelectrolytic plating fine particles which can always blend with 
sufficient dispersibility to a matrix material, and can perform grant of high conductivity ability 
conjointly]. 



[Example] Hereafter, the example of this invention 
example of a comparison. 
[0026] Examples 1-5 and examples 1-4 of a 
degree of sphericity of WADERU used 0.5 or more 
(BA). benzoguanamine melamine-formaldehyde rei 
shape of corpuscular character which is spherical 
as a base material. 
[0027] 
(A table 1} 



is concretely 
(1) Bat 
(BUA).and 



explained as contrasted with the 



resin (PS) of the 
and is shown in a table 1 
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formaldehyde resin, PS; polystyrene resin. 

[0028] (2) nickel nonelectrotytic plating processing: lOg of each base material resin powder of a 
table 1 It supplied agitating in 200ml of conditioner liquid [product made from SHIPUREI and the 
'cleaner conditioner 23 H 40 ml/1 w 



out for 5 minutes, and surface treatment was performed. It is the base material resin powder 
which filtered the water solution and carried out RIPARUBU rinsing once 1 g/1 of ordinary 
temperature K was immersed in 200ml of stannous chloride water solutions for 5 minutes, it 
filtered and washed, and sensitization processing was performed. Subsequently, it supplied 
agitating in 200ml of catalyst-ized liquid which consists of a 0.1 ml/1 palladium- chtoode water 
solution and a hydrochloric acid of 0.1 ml/L chining processing was succeedmgty carried out for 
5 minutes, and palladium ion was made to catch. They are the base material fine particles which 
filtered the water solution and carried out RIPAIBU rinsing once 1 g/l of ordinary temperature It 
was immersed in the sodium hypophosphita water solution for 5 minutes, reduction processing 
was performed, end tho base material front face was made to support palladium. It added 
agitating in each compiering agent water solution which shows a base material in the table 2 
warmed in temperature of 65 degrees C. and after fully carrying out churning distribution and 
preparing en aquosity slurry, it added simultaneously, having divided into a liquid and b liquid 
nickel nonelectrolytic plating liquid shown in a table 3. and agitating 80ml at the addition rate for 
5ml/respective)y. 
[0029] 
[A table 2] 
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[0030] 
[A table 3] 
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[Front notes] BA; benzoguanamine formaldehyde resins. BMA: BENZOGUA NAMIN melamino- 



[0031] Churning was continued after adding the whole quantity of nickel nonelectrotytic plating 
liquid, holding the temperature of 65 degrees C until foaming of hydrogen stopped. Subsequently, 
plating bquid was filtered and the powder which dries at 100 degrees C with a vacuum dryer, and 
has nickel coat after carrying out RIPARUBU washing of the filtration object 3 times was 
obtained Each filtrate after a plating reaction is transparent and colorless, and what the offered 
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plating Squid was thoroughly consumed for by the plating reaction was 
with tho electron microscope about obtained nickel nonelectrolyt 
independent particle which hardly exists, it is a spherical particle 



particle, floe was an 
r. and the plating 



was computed by the bottom type. 



by detailed nickel metal particles and which is formed as a continuous coat was checked. 
[0032] (3) Au non electrolytic plating processing: in lO.Og of nickel nonelectrolytic plating 
particles obtained at the above-mentioned process, they are EDTA-4Na (10 g/l) and ckric-ecid- 
2Na (10 g/1). And it added agitating in the nonelectrolytic plating liquid (A liquid) of 60 degrees C 
of solution temperature adjusted to pH6 with tho sodium-hydroxide water solution by the 
presentation which consists of a gold cyanide potassium (3.0 g/l. 2.1 g/l as Au). and Au plating 
processing during 10 minutes was performed. Subsequently, a gold cyanide potassium (10 g/l 6.8 
g/l as Au) and EDTA-4Na (10 g/l) And citric-ecid-2Na (10 g/D A mixed water solution (B Gquid). 
and a hydrogenation boron potassium (30 g/I) and a sodium hydroxide (60 g/l) The mixed water 
solution (C fluid) was added in 20 minutes individually and simultaneous through the Bqiid- 
sending pump. A volume. B volume, and C volume in this case were set as the quantitative ratio 
shown in s table 4. 
[0033] 
[A table 4] 
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[0034] Then, bquid was filtered, after carrying out RIPARUBU 
times, it dried at the temper at ure of 100 degrees C with hot asr 
nonesectrolytic plating cost processing was performed on nickel 
of nickef-Au was formed in the base material side, electron 
about 330 twice) in which the particulate structure of the 
particles (mean particle dbmeter 4 BA micrometers) by the double 
which drawing 1 was obtained according to the example 2 was 
microscope photogr aph (scale factor, about 330 twice) in which 
conductive nonelectrolytic plating fine particles (mew particle 
double fcryer coat of recfcet-Au from which draweg 2 was obtained 



of the fftrstion object 3 
; equipment, and Au 
and the double layer coat 

photograph (scale factor; 
nonelectrolytic plating fine 
layer coat of nickef-Au from 
it b — el e c t ro n 

of the 

9.8 micrometers) by the 
4 of a 



[0035] (3) 

thickness of the mean particle diameter of the conductive 
obtained by doing in this way and nickel coat after nickel 
conductivity, dbpersab£ty. peefing resistance, and a rrickeh-Au 
conductivity, dbperobXty. and the peeling resistance was 
result was shown in a table 5 and a table 6. k> addition, each 
was performed by the following approach. 

(0036] «* Measurement of the mean particle diameter of plating 



of the thickness of the 
plating fine particles 
plating processing and 
layer coat and 
out respectively, and the 



fine particles: it measured by 



counter method and the laser diffraction 
of plating thickness; plating thickness 
[(r +1)' -f] 4 

A " 

r. a. 



However, r Radius of a base material particle (micrometer) t Plating thickness (micrometer) dl is 
the specific gravity of the plating film, and d2 is the specific gravity of a base material particle. 
** Conductive measurement: 1.5g of plating powder It put in in the cylinder made of resin with a 
bore of 10mm stood vertically, and carried out by the approach of measuring electric resistance 
vertical inter-electrode with the condition of having applied the 5kg load. 
[0037] ** Measurement of dispersibility: 0.1 g of plating powder It processes for 1 minute by 
ultrasonic washing machine [Honda Electronics Co.. Ltd make. 28kHz. and 100YY, putting into a 
100ml beaker, adding, toluene 50ml. and stirring with a micro spatula. The processed slurry is 
extended to extent which serves as a diameter of 1cm on ejection and sfide glass with a micro 
spatula. Slide glass b set to the base of a metaloscope (made in Olympus. 500 times), and the 
situation 1 minute after irradiating the transmitted light b photoed. The assessment approach 
measures the number which the plating particle is condensing hi the magnitude of 5 times or 
more in the length and the longitudinal (Erection of mean particle diameter by photograph 20 
visual field photoed by the above-mentioned approach, and carries out an assessment judging on 
the following criteria. 

Five or less pieces — 0 5-10 pieces — O Ten or more pieces — x [0038] ** Measurement of 
adhesion; 2 2g [ of plating powder \ and zirconia-beads 90g It puts into a 100ml mayonnaise 
bottle, and to bene 10ml b added with a transfer pipet It b 400rpm during 10 minutes with an 
agitator (three one motor). It agitates for 10 minutes. The sample solution b sucked up with a 
pipet after termination, and it extends so that it may become the diameter of about 1cm on a 
sfide. After toluene evaporates, one drop of dbpersant b hung down and it extends to 
homogeneity by Spa ZiSah. 5 visual-field transparency photography (500 times) b observed and 
carried out with a metaloscope. the visual field that plating layer exfofiation b the most intense 
b observed, and the folowing criterion estimates from the number of exfoliations. 
Two or less pieces — 0 2-10 pieces — O Ten or more pieces — x [0O39] Dry grinding was 
p er f a nn ed until particle dbtribution sanest equivalent to a base material particle was shown in 
the bafl mS into which alumina baas were put for the nonelectrolytic plating fine particles 
produced in the example 1 of example of comparison 5 can^anson. m e j s taemcnt assessment of 
the description of fine particles was carried out. and it carried jointly in a table 5 and a table 6. 
[0040] 
(A table 5] 
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[0041] 
[A table 6] 
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[0042J From the result of a table 5 and a table 6. the conductive nonelectrolytic plating fine 
particles by the example are excellent in conductivity, dispersfoility. and adhesion compared with 
the example of • comparison which separates from the requirements for this invention, end it is 
admitted that especially dispersibiKty is improved remarkably. 

[0043] Example 6 (1) Ag nonelectrolytic plating processing: the same beruoguanemino 
formaldehyde-resins powder as the example 1 shown in a table 1 is used as a base material, and 
it is lOg of this resin powder, it supplied agitating in 200ml of conditioner liquid [product made 
from SHPUREl and the "cleaner conditioner 231"] 40 ml/1 water solutions, churning processing 
was succeecSngly carried out for 5 minutes, and surface treatment was performed. H is the base 
material powder which filtered the water solution and carried out reputping rinsing once I g/l of 



ordinary temperature It was immersed in 200ml of stannous chloride water solutions for 5 
minutes, it filtered and washed, and sensitization processing was performed Subsequently, it 
supplied agitating in 200ml of eataryst-ized liquid which consists of a a I ml/1 palladium-chloride 
water solution end a hydrochloric acid of 0.1 ml/l churning processing was succeeding^ carried 
out for 5 minutes, and palladium ion was made to catch. It is the base material powder which 
filtered the water solution and carried out RIPARU8U rinsing once 1 g/l of ordinary temperature 
It was knmersed in the sodium hypophosphite water solution for 5 minutes, reduction processing 
was performed, and the base material front face was made to support palladium. Subsequently, a 
sodium hydroxide and a sodium cyanide 4g [/I. ] each It was made to distribute in the Squid 
which warmed the included liquid at 80 degrees C. end it added simultaneously, having divided 
into a Squid and b liquid Ag rwneloctrorytic plating Bquid shown in a table 7 like an example I. and 
agitating 80ml at the addition rate for 5rnl/respcctivery. 
[0044] 
[A table 7] 



A B tra*iDoeB<D&£ 


fift (g/|) 




aR;^7>fc»*'J*A 


ISO 


1 




36 
120 


1. 2 
4. 0 



[0045] After adding the whole quantity of Ag nonelectrolytic plating liquid, churning was 
continued holcSng the temperature of 65 degrees C until foaming of hydrogen stopped. 
Subsequently, plating liquid was filtered, reputping washing of the filtration object was carried out 
3 times, and the powder which dries at 100 degrees C with a vacuum dryer, and has Ag coat was 
obtained. Each filtrate after a plating reaction is transparent and colorless, and what the offered 
plating Bquid was thoroughly consumed for by the plating reaction was accepted. When observed 
with the electron microscope about obtained Ag rwn electrolytic plating particle, it is the 
spherical particle which aO present the homogeneous and smooth enveloping layer by detailed Ag 
metal particles, and it was checked that a plating coat is dense and is substantially formed as a 
continuation coat 

[0046] (2) Au nonelectrolyuc plating processing; above (1) Non-electro lyzed Au plating 
processing was performed by the example 1 and identity operation to Ag non-electroryzed silver 
plating processing fine particles obtained at the process. 

[0047] Thus, various kinds of physical properties were evaluated for the conductive 
nonelectrolytic plating fine particles which have the obtained Ag-Au double layer coat like the 
example 1. and the result was shown in a table 8. 

[0048] Replacing example 7 base-material resin powder with the same benzoguanamine 
formaldehyde resins as an example 2. others produced the conductive nonelectrolytic plating fine 
particles which have an Ag-Au double layer coat by the same actuation as an example 6. Various 
kinds of physical properties were evaluated for these conductive nonelectrolytic plating fine 
particles (fee the example 1. and that result was carried jointly in a table 8. 
[0049] As example of coniparison 6 base material, it is the mean particle diameter of 9.6 
rracrometera. The grain partial-volume ratio of **20% range of mean particle diameter produced 
the conductivity r«meleetrorytic plating [ which has an Ag-Au double layer cost by the same 
actuation as an example 6. using spherical benzoguanamine melaniine-formaldehyde resin powder 
substantially ] fine particles whose grain partial-volume ratio by the side of detailed is 25.6* 
44.7% among those for the grain which separated from **20% range of mean particle diameter. 
Various kinds of physical properties were evaluated for these conductive nonelectrolytic plating 
fine particles like the example I, and that result was carried jointly in a table 8. 
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[0051] 

[Effect of the Invention] As above, when it is substantially spherical as a base material accorcSng 
to this invention and particle size <sstributbn cover a non-electroryzed metal plating layer on a 
front face using the particle resin powder of the sharp specific range, it becomes possible to 
offer the conductive nonelectrolytic plating fine particles which a precise and continuous plating 
layer covers with sufficient adhesion, and are excellent in the tfispersfcffity over a compound 
matrix material. It is very useful for the application as which it follows, for example, conductive 
advanced ability Gke the precision electric conduction material for liquid crystal display panels is 
required. 
<BR> 
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* NOTICES * 

JPO and NC1PI ire not responsible for any 
daaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. bi the drawings, any words era not translated. 



DESCRIPTION OP DRAWINGS 
[Brief Description of the Drawings) 

[ Drawin g 1] electron microscope photograph (scale factor, about 330 twice) in which the 
particulate structure of the conductive nonelectrofytic plating fine particles (mean particle 
diameter. 4.84 micrometers) by the double layer coat of nicker- Au obtained according to the 
example 2 was shown it is . 

[Drawing 2] electron microscope photograph (scale factor about 330 twice) in which the 
particulate structure of the conductive nonelectrofytic plating fine particles (mean particle 
diameter 98 mfcrometers) by the double layer coat of nickel-Au obtained by the example 4 of a 
comparison was shown it is . 
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